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Objectives. We sought to describe the burden of smoking on the US population, using
diverse socioeconomic measures.

Methods. We analyzed data from the 2000 National Health Interview Survey.
Results. Overall, the prevalence of current smoking was greatest among persons in—

and independently associated with—working class jobs, low educational level, and low
income. Attempts to quit showed no socioeconomic gradient, while success in quitting
was greatest among those with the most socioeconomic resources. These patterns
held in most but not all race/ethnicity–gender groups. Finer resolution of smoking pat-
terns was obtained using a relational UK occupational measure, compared to the skill-
based measure commonly used in US studies.

Conclusions. Reducing social disparities in smoking requires attention to the com-
plexities of class along with race/ethnicity and gender. (Am J Public Health. 2004;
94:269–278)

of working class occupations, for example,
being a nonsupervisory employee.4,27–29 The
net result is a dearth of data on the working
class burden of smoking, which cannot be
gleaned from data pertaining only to educa-
tion or income alone.

To address gaps in knowledge about the
relationship of occupational class and smok-
ing, we used data from a nationally repre-
sentative sample of US adults to analyze
current smoking, attempts to quit smoking,
and former smoking. Our primary objective
was to ascertain the population burden of
smoking as patterned by occupational class
and other aspects of social position, includ-
ing income, education, race/ethnicity, and
gender. Secondarily, we compared estimates
of occupational patterns of smoking ob-
tained by employing the typical US “collar”
skill/industry schema26 and the United
Kingdom’s new occupational classification
schema, explicitly “constructed to measure
employment relations and conditions of
occupations.”27

METHODS

Data Source
We used data from the 2000 National

Health Interview Survey (NHIS), a cross-
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sectional annual household interview survey
representative of the noninstitutionalized ci-
vilian US population.28 NHIS surveys were
conducted by computer-assisted face-to-face
interviews. In the 2000 sample, 100618 per-
sons in 39264 families were interviewed
from 38633 sampled households. The total
household response rate was 89.1%, the fam-
ily response rate was 87.3%, and the condi-
tional response rate for the sample adult com-
ponent (source of the occupation and smoking
data) was 82.6%, yielding a final response
rate of 72.1%. Analysis of these data was
deemed exempt by the review boards of the
authors’ institutions.

As outcomes of interest were asked only in
the sample adult component of the NHIS,
our sample was restricted to this population
(n=32374). Analyses were further restricted
to working-age adults (aged 18–64 years)
with identifiable racial/ethnic categories and
excluded 261 persons (1% of the sample)
comprising non-Hispanic respondents who
identified either as “other race only” (n=34)
or as “multiple race” (n=227). We excluded
respondents who did not report educational
attainment (n=222, 0.86%), current smoking
status (n=246, 0.95%), or attempts to quit
smoking (n=23, 0.34%). We retained and
classified persons who did not report income

Reducing health disparities is a key goal of
US public health practice, including tobacco
control.1 Along with Healthy People 2010’s
first goal, “to increase quality and years of
healthy life,” the second goal is “to eliminate
health disparities among segments of the
population, including differences that occur
by gender, race or ethnicity, education or
income, disability, geographic location, or
sexual orientation.”1 As comprehensive as
this list is, however, one category highly rel-
evant to social disparities in health is miss-
ing: occupation.

Not only is occupation the link that binds
education and income—in that we attain ed-
ucational credentials enabling us to be em-
ployed in certain jobs, at which we earn a
wage or salary—but it is also an important
determinant of health in its own right.2–4 At
issue are ways in which work affects health,
whether directly by hazardous exposures5

or, more indirectly, by influencing health
behaviors.6–11

Few nationally representative US studies,
however, have examined the population bur-
den of smoking in relation to occupation, as
revealed by a PubMed search for titles or arti-
cles containing the terms “occupation” and
“smoking” and “national.”12–19 The National
Center for Health Statistics does not include
occupational categories in reports of smoking
based on National Health Interview Sur-
veys,20–25 with the exception of a report from
National Institute for Occupational Safety and
Health.26 Among the extant studies, none si-
multaneously assessed the effect of occupa-
tion, education, income, race/ethnicity, and
gender on smoking. Moreover, all grouped
occupations in relation to skill and industry
(e.g., “white collar” vs “blue collar”) or specific
types of jobs (e.g., “construction laborers”).
None used typologies explicitly premised on
understanding social class as a social relation,
involving issues of power and property, or
used categories that capture a defining aspect
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as “income not reported.” The final data set
included 24276 persons.

Definitions
Smoking Behaviors. NHIS respondents were

asked, “Have you smoked ≥100 cigarettes in
your entire life?” and “Do you now smoke
cigarettes every day, some days, or not at
all?” Ever smokers were defined as those who
had smoked ≥100 cigarettes during their life-
time. Current smokers were defined as ever
smokers who reported smoking every day or
some days. Former smokers were ever smok-
ers who reported that they did not currently
smoke. Attempts to quit smoking were as-
sessed by asking current smokers, “During the
past 12 months, have you stopped smoking
for 1 day or longer because you were trying
to stop smoking?”

Socioeconomic Position. The NHIS as-
sessed educational attainment, income, and
occupation. We categorized educational at-
tainment by credential (more relevant to oc-
cupational qualifications than number of
years4) as 0–12 grades (no diploma), Gen-
eral Educational Development (GED)
diploma, 12 grades (high school diploma),
associate degree or some college, and at
least a college degree (≥ 4 years college)
education. Because younger adults may not
yet have completed their education, we sub-
divided persons with no high school
diploma into two groups: 18–24 and 25–
64 years old; we combined persons with a
college degree and those with a graduate
degree because analyses indicated they had
similar smoking patterns.

Income data were categorized based on
the 1999 US federal poverty guidelines and
took into account the respondents’ family
size and age composition. We collapsed the
14-level NHIS poverty measure into 4 cate-
gories: poor (<100% poverty level), near
poor (100%–199% poverty), middle income
(200%–299% poverty), and higher income
(≥300% poverty).28,29 In 1999, the poverty
threshold for a family of 4 with 2 adults and
2 children was $16895.30

Information on occupation was obtained
from respondents who were “working at a job
or business” or “with a job or business but
not at work” during the week before their in-
terview28 and then recoded by the NHIS to

align with the US Standard Occupational
Classification system.31 Data were obtained
on the respondents’ main employment situa-
tion, including whether they were an em-
ployee or self-employed, plus the number of
employees at their worksite.

We classified occupations in 2 ways (see
Appendix 1 for detailed explanations). For
the US measure, we followed standard prac-
tice,26 using the categories “white collar,”
“service workers,” “farm workers,” and “blue
collar.” Second, the UK measure was mod-
eled on the National Statistics Socioeconomic
Classification (NS-SEC), adopted for use in
the United Kingdom in “all official statistics
and surveys” in 2001.27 This measure, vali-
dated in part in relation to smoking,32 re-
places all prior classifications, including the
Registrar General’s Social Classes, and, for its
categorical version based on self-report data,
employs 5 categories based on “aspects of
work and market situations and of the labour
contract,” rather than on skill, spanning from
“managerial and professional” (Class 1) to
“semiroutine and routine” (Class 5).27 This
approach is similar to one developed in the
United States by Wright4,33 and used in US
health research.34,35

Finally, building on the work of Gra-
ham,36 who demonstrated that, among Brit-
ish women, smoking prevalence increases
with multiple exposures to social depriva-
tion, we constructed a measure of multiple
deprivation, using 3 categories. The first in-
cluded all persons with less than a 4-year
college degree. The second included only
persons who additionally were in NS-SEC
classes 4 or 5. The third included only per-
sons who additionally were poor or near
poor (i.e., <200% poverty).

Race/Ethnicity. Data on race and ethnic-
ity were categorized in accord with the
1997 Office of Management and Budget
Directive 15.37 We used the following mu-
tually exclusive categories: White, Black,
American Indian/Alaska Native, and Asian
(none including any Hispanics) and Hispan-
ics (from any racial/ethnic group). Informa-
tion on nativity did not materially affect re-
sults of our multivariate models, and we do
not report on these data.

Gender. NHIS respondents were asked to
identify themselves as female or male.

Statistical Analyses
Our analytic strategy involved two steps.

The first was to describe the distribution of
smoking behaviors in relation to respondents’
social characteristics. The second was to
quantify, in multivariable models, the odds of
being a current smoker (compared with never
plus former smokers) in relation to respon-
dents’ socioeconomic position, controlling for
age, gender, and race/ethnicity; these models
were restricted to the 3 largest racial/ethnic
groups (White, Black, Hispanic), with others
excluded because of small sample size.

We analyzed all data using the SUDAAN
logistic procedure, with sampling weights to
provide for national estimates and nonre-
sponse.38 The multistage sampling strategy of
the NHIS necessitates analyses that correct
for clustered data, thereby yielding more ac-
curate parameter estimates and standard er-
rors.39 Moderate correlation (ranging from
0.25 to 0.42) between socioeconomic vari-
ables prompted us to examine models 4 and
5 (Table 1) for multicollinearity problems, but
none were evident, using a variance inflation
factor of 2 and a tolerance of 0.1.40

RESULTS

Table 1 presents the distribution of the
study population and selected smoking be-
haviors in relation to age, gender, education,
income, and the two occupational class mea-
sures. Overall, 76% of the total population
had less than a 4-year college degree and
21% were poor or near-poor; among the
75% employed in the paid labor force, 34%
were in NS-SEC classes 4 and 5 and 38%
were classified as service or blue-collar work-
ers. Socioeconomic deprivation was most con-
centrated among the Black, Hispanic, and
American Indian/Alaska Native populations.

Patterning of socioeconomic gradients var-
ied by smoking behavior and racial/ethnic–
gender group. Among the White and Black
populations, current smoking was highest
among those with less education and less in-
come and in occupations classified as either
NS-SEC 4 or 5 or as “service” and “blue col-
lar.” These gradients were most marked
among the White population, which, making
up 72% of the total population, shaped pat-
terns observed in the total population. Simi-
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lar but less clear-cut socioeconomic gradients
occurred among the Hispanic and Asian and,
to a lesser extent, among the American Indian/
Alaska Native populations (but small num-
bers limit data interpretation). In all groups,
men were more likely than women to be cur-
rent smokers.

Prevalence rates of current smoking ex-
ceeding 33% (more than one-quarter higher
than the 26% prevalence in total population)
were observed among four racial/ethnic
groups: (1) Whites with less than a high
school degree or a GED, <200% poverty,
and in NS-SEC classes 4 and 5 or blue-collar
workers (together representing approximately
49 million adults); (2) Blacks with a GED,
age 25 and older without a high school
diploma, and farmworkers (another 3.5 mil-
lion adults); (3) American Indian/Alaska Na-
tives in almost every socioeconomic stratum,
except for those with at least some college
education (another 5.5 million adults); and
(4) Hispanics with a GED and in NS-SEC
class 4 (approximately 1.7 million adults).
Among Asians, the highest prevalence (25%,
26%, and 29%, respectively) occurred among
adults age 25 and older without a high school
degree, in NS-SEC 4, and in blue-collar work-
ers (0.6 million adults). Taken together, these
groups at high risk for smoking made up ap-
proximately 60 million adults, or nearly 40%
of the US population, and were chiefly con-
centrated among the White (81%) and Amer-
ican Indian/Alaska Native (9%) populations.

No patterning by socioeconomic position
was evident for attempts at quitting, overall
or among diverse racial/ethnic–gender
groups (Table 1), with typically 40%–50%
of smokers in each group having attempted
to quit at least once in the past year (among
Hispanics, women were more likely to try to
quit than men). By contrast, success in quit-
ting, that is, becoming a former smoker,
was strongly positively related to socioeco-
nomic position, across all racial/ethnic
groups and in the total population; men
were more likely to become former smokers
than women in all racial/ethnic groups ex-
cept for the White population.

Table 2 delineates the overlap—or lack
thereof—in the US and UK occupational
classes, plus it contrasts the prevalence of
smoking behaviors as characterized by these

measures. Indicating considerable class heter-
ogeneity in the US measure, typically only
50% to at most 66% of persons in a desig-
nated US category were within one NS-SEC
class. For example, 54% of workers classified
as white collar were in NS-SEC class 1, but
31% were in NS-SEC class 2, 6% in NS-SEC
class 3, and 8% in NS-SEC class 5. Although
blue-collar workers were largely split between
NS-SEC classes 4 and 5, nearly 10% were in
NS-SEC class 3. Occupational gradients in
smoking in relation to the NS-SEC measure
were especially evident among the white-
collar and service workers. Among the two-
thirds of service workers also classified as
being in NS-SEC class 5, 34% were current
smokers, nearly twice the prevalence of 18%
among the 9% in NS-SEC class 1.

Table 3 shows the impact of multiple social
deprivation on smoking behavior. Among
White men, the prevalence of current smoking
increased from 35% to 52%, comparing those
without a college degree to the subset of those
without a college degree who were also in NS-
SEC classes 4 or 5 and who were below
200% of the poverty line; that is, an increase
of 17 percentage points. Among Black and
White women, the prevalence of current smok-
ing increased by 12 to 13 percentage points,
respectively, between those with less than a
college degree compared with their most de-
prived counterparts. Among both Black and
Hispanic men and Hispanic women, multiple
deprivation was not associated with an increase
in current smoking prevalence. Nor did an as-
sociation exist, in any group, between multiple
deprivation and efforts to quit. By contrast, in
all racial/ethnic–gender groups, those least
likely to become former smokers were concen-
trated among those with greatest social depri-
vation, with this pattern especially pronounced
among the White men and among women in
all 3 racial/ethnic groups. For example, the
prevalence of former smoking among White
men without a college degree was 22%, com-
pared with 12% among those most socially de-
prived, with the largest drop associated with
the additional burden of being low income.

Finally, Table 4 presents multivariable
analyses of the odds of being a current
smoker, in models based on the White, Black,
and Hispanic populations (making up 96% of
the total population). As shown by the bivari-

ate models, analogous to the descriptive data
presented in Table 1, the odds of being a cur-
rent smoker were highest for the White popu-
lation, younger adults, men, persons with an
income of <200% of the poverty line, those
with a GED or without or at most a high
school diploma, and those in NS-SEC classes
4 and 5 or who were blue-collar workers or
not in the paid labor force. Adjusting for
race/ethnicity, age, and gender modestly in-
creased the odds ratios (ORs) separately ob-
served for education, income, and occupation
(models 1–3). In these models, ORs exceeded
2 for all educational levels below versus at
least equaling a 4-year college degree, for NS-
SEC classes 4 and 5 versus class 1, and for
blue-collar versus white-collar workers.

Providing evidence of independent effects
of occupation and income, their ORs were
slightly attenuated but remained statistically
significant (except for farmworkers) when
jointly included (model 4). Adding the vari-
able for educational level (model 5) further
attenuated the ORs for both income and oc-
cupation, but significantly elevated risk was
still evident for persons who were <300%
versus ≥300% poverty (OR between 1.4
and 1.8), for NS-SEC classes 4 and 5 versus
class 1 (OR between 1.2 and 1.4), and for
both blue-collar and service versus white-
collar workers (ORs between 1.2 and 1.3).

DISCUSSION

Our study highlights the salience of occupa-
tion, along with income and education, in
understanding the population burden of smok-
ing both within and across diverse racial/
ethnic–gender groups in the United States.
How social class is conceptualized and mea-
sured, moreover, also matters, as shown by the
finer resolution of smoking patterns obtained
with the UK “work relations” versus the US
“skill-based” approach to grouping occupations.
Also evident is the critical importance of using
an inclusive “both/and” rather than a divisive
“either/or” approach to studying the com-
bined effect of socioeconomic position, race/
ethnicity, and gender on smoking. As our data
and a growing literature indicate, none of these
social constructs is a stand-in for any other,
and all are necessary for generating adequate
depictions of social inequalities in health.41–45
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TABLE 3—Multiple Socioeconomic Deprivation Characteristics and Smoking Behaviors Among 
US Adults Aged 18–64 Years, by Race/Ethnicity and Gender: National Health Interview Survey, 2000

Current Smokers Attempted to Quit Former Smokers

Race/ethnicity Weighted n (%) Total, % Women, % Men, % Total, % Women, % Men, % Total, % Women, % Men, %

Total (n = 165 473 731)

< 4-year college degree 124 902 651 (75.5) 30.4 27.5 33.3 43.9 45.8 42.3 18.1 16.4 19.8

Plus NS-SEC classes 4, 5 43 786 400 (26.5) 34.4 31.5 35.7 43.4 45.6 42.5 15.9 13.1 17.3

Plus < 200% poverty 11 307 452 (6.8) 38.0 34.1 40.5 41.5 46.7 38.6 10.9 9.4 11.8

White (n = 118 690 578)

< 4-year college degree 85 777 380 (72.3) 33.2 31.1 35.4 43.3 44.6 42.2 20.7 19.3 22.2

Plus NS-SEC classes 4, 5 28 717 392 (24.2) 38.8 38.1 39.1 43.3 43.9 43.1 18.1 15.7 19.3

Plus < 200% poverty 5 566 129 (4.7) 48.9 44.4 52.1 41.6 44.4 40.0 13.2 14.7 12.1

Black (n = 19 445 884)

< 4-year college degree 16 581 691 (85.3) 26.7 24.6 29.6 48.6 48.2 49.1 11.6 9.6 14.0

Plus NS-SEC classes 4, 5 5 602 051 (28.8) 29.9 28.6 30.7 46.6 50.0 44.7 11.8 8.8 13.5

Plus < 200% poverty 1 836 893 (9.4) 34.9 36.8 33.2 44.8 48.9 40.6 7.8 4.3 10.9

Hispanic (n = 18 965 670)

< 4-year college degree 17 318 267 (91.3) 20.1 14.5 25.7 41.9 54.4 35.0 12.2 10.0 14.4

Plus NS-SEC classes 4, 5 7 701 079 (40.6) 21.8 13.9 25.4 41.2 58.4 37.1 11.6 8.5 13.0

Plus < 200% poverty 3 280 451 (17.3) 22.4 15.2 25.8 38.7 57.8 33.3 8.5 3.1 11.1

Results presented here are tempered by sev-
eral caveats. First, data on income, education,
and occupation were based on self-report. If
misclassification were nondifferential, no bias
would result, but if error were nondifferential,
for example, persons with less education re-
ported a higher educational level than actually
attained (as has been documented with death
certificate data46), the net effect would be a bi-
ased attenuation of risk estimates. Moreover,
21% of respondents did not report their in-
come; although we included these persons as a
separate category in our multivariate analyses,
had their actual income data been obtained,
the redistribution of these cases among the ex-
tant income categories could potentially alter
risk estimates. Complexities of obtaining and
coding occupational inform can also lead to
misclassification,4,5,27,31 which, combined with
the relatively broad occupational groupings
employed, could lead to biased estimation (and
most likely underestimation) of occupational
gradients in smoking. In addition, the NS-SEC
categories employed in this study were based
on available NHIS data, as opposed to direct
responses to the NS-SEC self-report instru-
ment; had the latter data been available, better
classification and estimation of risk would have
been achieved. Finally, although the data on
race/ethnicity were based on self-report, the

broad groupings employed by default mask
heterogeneity within each overall group.47

Also, small numbers precluded detailed analy-
sis of the data for the American Indian/Alaska
Native and Asian populations. Data on smok-
ing behaviors, however, are likely to be ade-
quate, as the measures used are widely ac-
cepted and regularly employed in the NHIS
and other national surveys.

Lending credence to our findings, our
study broadly replicates and extends results
of the prior 9 national US studies on occu-
pation and smoking, which likewise re-
ported that workers in working-class occu-
pations (e.g., blue collar) are more likely to
smoke.12–19,26 Smoking patterns observed by
race/ethnicity, gender, and income are also
similar to recent reports.29,48,49

On the basis of our results, we offer two rec-
ommendations for future directions in tobacco
control research and practice. First, there is a
need to focus more attention in existing pro-
grammatic efforts on socioeconomic disparities
in smoking, within and across diverse racial/
ethnic–gender groups. In recent years, national
tobacco control organizations have funded ini-
tiatives intended to reduce tobacco’s burden on
“priority” populations, typically including Afri-
can Americans, Hispanics, Asian and Pacific
Islanders, American Indians, women, lesbian/

gay/bisexual/transgendered individuals, and
low-income groups50,51 (M. Williams, MPH,
written communication, May 2003). Our em-
pirical findings indicate that these efforts must
be augmented by dedicating resources to
reaching adults within these populations—and
also White adults—who are working class, have
less than a college degree, or are poor or near
poor, as these overlapping but not identical
groups together make up nearly three-quarters
of the US population. Such efforts ought to be
tailored to the varying socioeconomic gradients
evident in diverse racial/ethnic–gender groups,
as our and other studies indicate that there is
not a one-size-fits-all-pattern. Careful thought
will also need to be given to the choice of occu-
pational measures, given the different gradients
observed with the UK “work relations” versus
US “skill-based” measures.

Second, the absence of a socioeconomic gra-
dient for attempts at quitting plus a strong pos-
itive gradient for success at quitting points to a
need for additional intervention research—at
behavioral and policy levels—to identify effec-
tive strategies to promote successful quitting
among persons who are working class, do not
have a college degree, and are poor or near-
poor. One important discovery reported by
Sorensen is that when smoking cessation pro-
grams for blue-collar workers are integrated
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with efforts to reduce job-related health and
safety hazards,52 workers are significantly more
likely to quit compared with workers exposed
to a smoking cessation-only program.53,54 Pro-
moting smoking cessation in the context of
creating healthier workplaces holds great
promise for improving occupation-based
health inequalities, particularly because smok-
ing prevalence and exposure to occupational
hazards are positively related, thereby posing
a dual threat to workers’ health.14,55

In conclusion, our data indicate that class
matters for understanding the population bur-
den of smoking and that working-class popula-
tions, in any racial/ethnic group, are unlikely
to be served adequately by programs focused
solely on low-income groups, as delimited by
the stringent US poverty threshold. The aver-
age hourly wage of blue collar workers in
2001, a population with a high smoking prev-
alence, was $13.73 per hour (equivalent to
$28558 per year),56 placing them at 1.6
times (i.e., 100%–199%) the 2001 poverty
line of $17960 for a family of 2 adults and 2
children.57 By suggesting class matters, and by
calling for efforts focused explicitly on work-
ing class populations, we are not suggesting re-
ductions in resources for existing programs
but, rather, are drawing attention to groups
unduly burdened by smoking missed with cur-
rent priorities. A key implication is that US ef-
forts to monitor and to address social dispari-
ties in smoking will need to reckon with the
complexities of class, including working-class
populations, overall and in relation to the
other dimensions of social disparities impor-
tantly addressed in Healthy People 2010. With
this expanded view, we are likely better to de-
velop interventions to reduce smoking-related
social inequalities in health.
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